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CObjectives: Both disease-specific and generic patient-reported out-
come measures provide information about the health status of pa-
tients. Generally, disease-specific measures provide more clinical in-
formation than generic measures but do not provide a utility weight.
The aim of this study was to assess the comparability of the informa-
tion captured by a disease-specific measure, the Oxford Hip Score
(OHS), and a generic measure, the EQ-5D, and the viability of mapping
between them to obtain utilities for the OHS. Methods: Data for 439
National Health Service patients in England before and 6 months
after undergoing total hip replacement were analyzed. The informa-
tion provided by the OHS and EQ-5D was assessed using principal
component analysis and analysis of the correlation matrix. The pre-
dictive performance of four mapping models was based on the mean
absolute error. Results: The results of the exploratory and confirma- O
chno
tterd
al So
oi:10.1016/j.jval.2011.03.003ory principal component analyses showed that the OHS data can be
ssociated with three constructs relating to pain, mobility, and usual
ctivity. Compared to the EQ-5D, the OHS items are multidimen-
ional and the same construct is detected by different OHS items.
hese differences between the OHS and the EQ-5D do not impede the
erits of either instrument when used for their own purposes.
onclusions: Conceptual differences between the two instruments
ean that mapping is unlikely to provide an appropriate basis for es-
imating utilities for the OHS.
eywords: EQ-5D, health-state utility, modeling, patient-reported out-
omes.
opyright © 2011, International Society for Pharmacoeconomics and
utcomes Research (ISPOR). Published by Elsevier Inc.Introduction
There is increasing interest in the routine use of patient-re-
ported outcomemeasures (PROMs) to audit the impact of health
care and compare the performance of health-care providers [1].
There are two principal types of PROM: generic and disease spe-
cific. One of the most commonly used generic measures is the
EQ-5D, which describes health in terms of five domains, each
with three response levels. This results in potentially 243 health
states [2]. Itwasdeveloped for thepurposeof combiningdescriptions
of health states with information about their values based on social
value sets, which show the index value (also referred to as the
weight, or utility) for each state, anchored at 1 for full health and0 for
dead. Although anchored on dead, the EQ-5D does allow states to be
considered worse than dead (i.e., utility 0). Utilities are generated
using stated preferences techniques, such as time trade-off (TTO)
and are elicited from members of the general public [3]. They are
used to calculate the incremental quality-adjusted life-years (QALYs)
gained by patients as a result of a treatment. This is used as the basis
for comparing the cost-effectiveness of different treatments in terms
of the incremental cost per QALY gained.
In contrast, disease-specificmeasures (DSMs) have been devel-
oped to provide more detailed information on the condition of
* Address correspondence to: Mark Oppe, Institute for Medical Te
gement, Erasmus University Rotterdam, PO Box 1738, 3000 DR Ro
E-mail: oppe@bmg.eur.nl.
098-3015/$36.00 – see front matter Copyright © 2011, Internation
ublished by Elsevier Inc.patients in a specific patient group. For example, the Oxford Hip
Score (OHS) has 12 items to assess symptoms and functional sta-
tus (disability) with each itemhaving 5 possible answers, resulting
in more than 244 million possible health states [4]. The summary
score for a health state described by OHS is obtained by adding the
levels of each item resulting in a score between 12 and 60,where 12
is the best outcome.
There are three principal differences between the EQ-5D and
DSMs. First, DSMs can include items related to domains that are
not included in EQ-5D andhencewill not be reflected in changes in
the patient’s EQ-5D utility score. Second, the availability of more
items per domain in DSMs might result in greater sensitivity to
change in health status. And third, while the scale properties of
the items have been made explicit in the EQ-5D, this may not be
true for DSMs.
When cost-effectiveness analysis is needed and no generic
utility measure was included in the clinical study, utilities may
still be obtained by linking the DSM data collected to a generic
utility measure. The utility weights from the EQ-5D might be
linked to health states derived from a disease-specific measure
in a mapping study. The most common way to estimate a map-
ping function is by comparing data from each instrument col-
lected for the same population and to estimate the relationship
between the two via regression, although other methods are
logy Assessment (iMTA), Department of Health Policy and Man-
am, The Netherlands.
ciety for Pharmacoeconomics and Outcomes Research (ISPOR).
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885V A L U E I N H E A L T H 1 4 ( 2 0 1 1 ) 8 8 4 – 8 9 1also used [5,6]. One of themost straightforward techniques used
is to estimate a regression model in which utility is the depen-
dent variable and the disease-specific items are the indepen-
dent variables [6]; this is referred to as a direct approach to
mapping. An alternative approach is to use an indirect method.
In this case, the DSM items are mapped on to the items of the
generic measure [7]. When estimating a mapping model ideally
the goal should be to provide a single universal model applica-
ble in all situations. At the very least it should be generalizable
to include “out-of-sample predictions.” The appropriateness of
a mapping approach therefore hinges on both the representa-
tiveness of the data and the comparability of the information
captured by both types of instruments [5].
The aim of this study was to assess the comparability of the
information captured by the OHS and the EQ-5D and investigate
the validity of obtaining utilities for the OHS via mapping.
Methods
We made use of data obtained from a prospective cohort of
National Health Service patients in England undergoing unilat-
eral hip replacement [8] recruited at 11 health-care providers.
Data were collected from 512 patients before undergoing hip
replacement and from 444 patients 6 months after surgery.
There were 37 missing values for the OHS and 23 missing values
for the EQ-5D. The UK-TTO value set (MVH-A1 tariff [9]) was
sed to calculate the utilities for the responses of the EQ-5D
escriptive system. This is the value set that was elicited in a UK
eneral population sample in 1993 and is the most widely used.
ecause the pre-operation (pre-op) and post-operation (post-
p) data were expected to vary according to disease severity, we
efined disease severity categories based on the utilities from
he UK-TTO value set. These categories comprised steps of 0.1 in
he utility scale, i.e., the top category was 1 to (but not including)
.9 and the bottom category (most severe states) was 0.3 to
but not including) 0.4. Although the UK-TTO value set has a
inimum value of 0.59, values less than 0.35 were absent in
ur data set (i.e., none of the patients reported to be in the worst
Q-5D states).
We started our analyses by exploring the data to find the
dis)similarities of the pre- and post-op data and the instru-
ents using the combined correlation matrix of the OHS and
Q-5D. The correlation matrix comprised the interitem correla-
ions for all items on both questionnaires. In addition, the com-
ined pre- and post-op data were investigated as was the
hange in health status between the two time points. Principal
omponent analysis (PCA) was applied to explore and compare
he underlying dimensional structure of the OHS data and
Q-5D evident in these data. The basic idea behind PCA is to
nvestigate whether a number of items generate information
bout a more general underlying construct [10]. PCA determines
hese factors and the way items are associated by analyzing
he pattern of correlation. Items with relatively high intercorre-
ation are assumed to reflect the same construct, and itemswith
ow intercorrelation reflect different constructs. Eigenvalues
re used to condense the variance in a correlation matrix. The
igenvalues of a construct represent the relative share of vari-
nce accounted for by this construct. The sum of the eigenval-
es is equal to the number of items. In our case, this was 17: 5
tems on the EQ-5D plus 12 items on the OHS. If the items do not
orrelate with each other, the eigenvalues will reflect only the
ariance in the original items and be equal to one for each item.
We carried out both exploratory and confirmatory PCAs. For
he former, we selected those constructs that had an eigenvalue
1 [11]. Because this is based solely on the interitem correla-
ions, the meaning of the resulting constructs can be difficult to
nterpret. The number of constructs in the confirmatory PCAas derived from inspection of the items. We chose five con-
tructs reflecting the five items on the EQ-5D. To obtain a more
nterpretable set of factors, varimax rotation, an orthogonal ro-
ation of the factor axes, was used to rotate the factors of both
he exploratory and the confirmatory PCAs [10]. Varimax rota-
tion is effectively a change in coordinates of the factor solution,
which allows for improved differentiation and interpretability
of the extracted factors.
Apart from providing insight into the dimensional structure of
both instruments, the PCA also provided a basis for the choice
between a direct or an indirect mapping approach.
We assessed the predictive performance of mapping models
between the OHS and EQ-5D. Three main effects OLS regression
models were estimated, one based on the pre-op data, one
based on the post-op data, and one based on the combined data.
In all three models, the EQ-5D index was the dependent variable
and OHS items were the independent variables. The aim of
mapping is to find a single model with which to map all OHS
responses onto EQ-5D utilities, irrespective of when they were
collected. Therefore, the performance of the three models was
tested on the pre-op data, the post-op data, and the combined
data. Finally, we also estimated a fourth model based on the
combined data in which the dependent variable was again the
EQ-5D index, but in which the independent variables included
the 12 OHS items, the 12 OHS items squared, and all 66 two-way
interactions from the 12 OHS items. This full model was pro-
posed by Rowen et al. [12] for mapping Short Form-36 to EQ-5D
to test for nonlinearity of the mapping function. To determine
which of the 90 hypothesized model parameters were statisti-
cally significant at the 95% level, we followed a two-step
schema. First, we did forward, backward, and stepwise regres-
sions on all 90 parameters. Next, we removed the items that
were excluded in all three regressions and ran the forward,
backward, and stepwise regressions for a second time on the
reduced set of items. Finally, we selected the best predictive
model from this set of three. Themean absolute error (MAE) was
used as the measure of predictive validity. The MAE is the ab-
solute value of the difference between the observed EQ-5D in-
dex and the predicted EQ-5D index.
All analyses were carried out in SPSS version 16.0.
Results
Distribution of EQ-5D utilities
Of the 243 potential EQ-5D states, 52were reported by the patients,
covering most of the utility scale as defined by the UK-TTO value
set for EQ-5D. The distribution of these 52 states over the disease
severity categories (based on steps of 0.1 on the utility scale) for
pre- and post-op data is shown in Table 1.
None of the patients reported level 3 problemswithmobility on
the EQ-5D, either before or after their hip replacement surgery.
Furthermore, only 1% of patients reported extreme problems with
self-care and 2% reported anxiety/depression. In contrast, 17% of
the patients indicated extreme problems with usual activities and
44% reported pain/discomfort.
The difference between the EQ-5D data collected before and
after surgery is shown in Figure 1. Before surgery, 44% of patients
reported a utility between 0.5 and 0.7, and 44% of patients had a
utility between0.1 and 0.3. After surgery, 31% of patients were in
perfect health with a utility of 1, and 61% reported a utility be-
tween 0.5 and 0.9. The mean utility gain because of hip replace-
ment was found to be 0.42 (SD 0.34).
fourt
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For the pre-op data set, the Spearman correlations between the
OHS items and the EQ-5D items tended to bemoderate (mean 0.33,
range 0.08–0.69). The highest correlation (0.691) was found be-
tween OHS item “How would you describe the pain you usually
had from your hip” and the pain/discomfort dimension of the EQ-
5D. Themean of the correlations between the EQ-5D index and the
OHS items was 0.54 (range 0.41–0.64). For the post-op data, the
interitem correlations were higher (mean 0.43, range 0.26–0.63) as
was the correlation between the EQ-5D index and the OHS items
(mean 0.58, range 0.49–0.68). In both data sets, the lowest correla-
tions were those between any of the OHS items and the anxiety/
depression dimension of the EQ-5D.
Exploratory PCA
The underlying dimensional structure of the pre-op data was
investigated using PCA with varimax rotation. The extraction
Table 1 – Observed EQ-5D health states and range of EQ-5D
operation data combined).
Severity
category
EQ-5D health state
1 11111
0.9 11112 11211 12111 21111 21211
0.8 11121 11122 11221 12112 12211
0.7 11222 12121 12221 21122 21221
0.6 11311 12222 22221 22222
0.5 11113
0.4 21321
0.3 11231 21322 22321 23221
0.2 21131 21223 21231 21331 22322
0.1 21232 21332 22131 22223 22231
0 21233 22232 22331 22332
0.1 21333 22233 23331
0.2 22333
0.3 23333
1, no problems; 2, some problems; 3, extreme problems.
First digit, mobility; second digit, self-care; third digit, usual activity;Fig. 1 – Distributions of the disease severity of patieprocess was based on the correlation matrix. When the number
of components was limited to those with an eigenvalue 1,
three constructs emerged that explained 56% of the total vari-
ance: pain, self-care, and mobility (Table 2).
Four of 17 items (6, 7, 8, 11) had a loading 0.4 on more than
one construct. The EQ-5D dimensions of mobility and usual ac-
tivity loaded onto the same construct. The anxiety/depression
dimension did not load onto any of the three constructs; this
was because of the poor correlation of this dimension with any
of the OHS items and other EQ-5D dimensions. OHS items 1, 6, 8,
10, 11, and 12, all related to pain, loaded together onto the EQ-5D
dimension pain/discomfort. OHS item 6, however, loaded with
an almost equal weight onto mobility, presumably because this
item describes the time that a patient is able to walk in combi-
nation with the pain from the hip becoming severe. OHS items 7
and 8 loaded onto the dimensions pain and self-care. These
items describe an activity that relates to self-care in combina-
ities per disease severity category (pre- and post-
Observed utilities
n Mean Range
139 1.00 1.00–1.00
61 0.85 0.81–0.88
1121 21212 22211 91 0.77 0.71–0.80
1222 22121 22212 187 0.67 0.62–0.69
174 0.56 0.52–0.59
2 0.41 0.41–0.41
2 0.36 0.36–0.36
20 0.26 0.21–0.29
50 0.17 0.10–0.20
2323 63 0.06 0.02–0.09
136 0.03 0.08 to 0.00
11 0.16 0.18 to 0.11
6 0.24 0.24 to 0.24
1 0.35 0.35 to 0.35
h digit, pain/discomfort; fifth digit, anxiety/depression.util
s
2
2
2nts (based on EQ-5D) pre- and post-operation.
887V A L U E I N H E A L T H 1 4 ( 2 0 1 1 ) 8 8 4 – 8 9 1tion with mention of the word painful. OHS item 11 loaded onto
all three constructs. Similarly, OHS items 2, 3, 4, 5, 7, 8, and 11
loaded onto self-care, with items 7 and 8 also loading onto pain
and item 11 loading onto all three constructs. OHS items 6, 9,
and 11 plus the EQ-5D dimensions mobility and usual activity
loaded onto mobility.
Confirmatory PCA
In the confirmatory PCA, the number of components to be ex-
tracted was set at five (Table 3). As can be seen in Table 3, no two
EQ-5D items loaded onto a single factor. Furthermore, anxiety/
depression can be seen to be a distinct construct, unrelated to
any of the OHS items. Four OHS items (3, 6, 9, and 11) had factor
loadings in excess of 0.4 on two constructs. Item 3 loaded onto
both self-care and usual activity, items 6 and 9 onto pain and
usual activity, and item 9 onto mobility and usual activity. It is
plausible that these items loaded onto more than one construct
(e.g., item 11 relates to the limitation in usual activity because of
pain). Therefore, the OHS gives detailed information on three
domains: pain, mobility, and usual activity.
Comparison of pre-op data to other data sets
The results of both the exploratory and confirmatory PCAs of
the post-op data differed from those of the pre-op data. This
difference was not in the number of constructs (i.e., three in the
exploratory and five in the confirmatory analysis), but in the
distribution of items over the different constructs. The most
noticeable difference from the exploratory PCA was that four of
the five EQ-5D dimensions loaded most strongly onto a single
construct (self-care being the exception). Furthermore, the con-
firmatory PCA on the pre-op data showed that the EQ-5D do-
Table 2 – Overview of the items associated with the three c
analysis of the pre-operation data.
Item Construct 1:
OHS 1 How would you describe the pain you usually had from you
OHS 6 For how long have you been able to walk before pain from
OHS 7* Have you been able to climb a flight of stairs?
OHS 8 After a meal (sat at a table), how painful has it been for you
OHS 10 Have you had any sudden, severe pain—shooting, stabbing
OHS 11 How much has pain from your hip interfered with your usu
OHS 12 Have you been troubled by pain from your hip in bed at nig
EQ-5D 4 Pain/discomfort
Construct 2: se
OHS 2 Have you had any trouble with washing and drying yourse
OHS 3 Have you had any trouble getting in and out of a car or usin
(whichever you tend to use)?
OHS 4 Have you been able to put on a pair of socks, stockings, or
OHS 5 Could you do the household shopping on your own?
OHS 7 Have you been able to climb a flight of stairs?
OHS 8* After a meal (sat at a table), how painful has it been for you
OHS 11* How much has pain from your hip interfered with your usu
EQ-5D 2 Self-care
Construct 3: m
OHS 6* For how long have you been able to walk before pain from
OHS 9 Have you been limping when walking because of your hip?
OHS 11* How much has pain from your hip interfered with your usu
EQ-5D 1 Mobility
EQ-5D 3 Usual activity
No constru
EQ-5D 5 Anxiety/depression
OHS, Oxford Hip Score.
* Item is associated more strongly with one of the other constructs.mains all loaded onto their own construct. This is not the case inthe results of the post-op data. Here three of the five EQ-5D
domains loaded onto a single construct onto which none of the
OHS items loaded. This would suggest that the constructs un-
derlying the post-op data are not the same as those underlying
the pre-op data.
The combined pre- and post-op data resulted in the highest
interitem correlations. On average, the correlations of OHS items
and EQ-5D items were 0.23 higher for the combined data than for
the pre-op data. The factor analysis of the combined data resulted
in a different distribution of the items over the factors than the
analysis of the pre-op data or the post-op data (results not pre-
sented).
Analysis based on the individual patient differences between
pre- and post-op data (i.e., the changes in the health of a patient
across the two points in time) resulted in the lowest interitem
correlations. On average, the correlations were 0.05 lower com-
pared to the pre-op data.
Mapping models
The PCA showed that anxiety/depression was a distinct con-
struct, unrelated to any of the OHS items. Therefore, we could
only use the direct mapping approach. In the three main effects
mapping models (Table 4), the observed differences between
the pre-op data, post-op data, and combined data were reflected
in the different OHS items included in each model and the pa-
rameter estimates. The performance of the models varied both
between the data set and disease severity category (Figs. 2 and
3). Predictably, the model estimated on the pre-op data (pre-op
model) gave the best fit on the pre-op data with an overall MAE
of 0.16, followed by the model based on the combined data
(combined model, overall MAE  0.18) and the model based on
tructs derived from the exploratory principal factor
Factor loading
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888 V A L U E I N H E A L T H 1 4 ( 2 0 1 1 ) 8 8 4 – 8 9 1the combined model fitted the post-op data best with an overall
MAE of 0.10. The post-op model resulted in an overall MAE of
0.11 and the pre-op model in an overall MAE of 0.34. In the
pre-op data, there were no observations with disease severity
categories 0.5 and 0.9. In the post-op data, these were present,
and the MAE for category 0.5 was higher than for other catego-
ries for all three models.
Of the 90 parameters of the full mappingmodel, only 10 were
significantly different from 0 at the 95% confidence level (Table
4). The full model performed marginally better than the com-
bined model on the combined data with an overall MAE of 0.139
Table 3 – Overview of the items associated with the five co
principal factor analysis of the pre-operation data.
Construct 1: pai
OHS 1 How would you describe the pain you usually had from you
OHS 6* For how long have you been able to walk before pain from
OHS 8 After a meal (sat at a table), how painful has it been for you
OHS 10 Have you had any sudden, severe pain —shooting, stabbin
OHS 11* How much has pain from your hip interfered with your usu
OHS 12 Have you been troubled by pain from your hip in bed at nig
EQ-5D 4 Pain/discomfort
Construct 2: us
OHS 3* Have you had any trouble getting in and out of a car or usin
tend to use)?
OHS 5 Could you do the household shopping on your own?
OHS 6 For how long have you been able to walk before pain from
OHS 7 Have you been able to climb a flight of stairs?
OHS 9* Have you been limping when walking because of your hip?
OHS 11 How much has pain from your hip interfered with your usu
EQ-5D 3 Usual activity
Construct 3:
OHS 2 Have you had any trouble with washing and drying yourse
OHS 3 Have you had any trouble getting in and out of a car or usin
tend to use)?
OHS 4 Have you been able to put on a pair of socks, stockings, or t
EQ-5D 2 Self-care
Construct 4:
OHS 9 Have you been limping when walking because of your hip?
EQ-5D 1 Mobility
Construct 5: anxie
EQ-5D 5 Anxiety/depression
OHS, Oxford Hip Score.
* Item is associated more strongly with one of the other constructs.
Table 4 – Parameter estimates of the three main effects an
OHS item Pre-op model Post-op model
1 0.1498 *
2 0.0424 *
3 * *
4 * *
5 * 0.0358
6 0.0305 0.0279
7 0.0369 0.0433
8 0.0393 *
9 * 0.0255
10 * 0.0311
11 0.0522 0.0681
12 0.0372 *
Intercept 1.8081 1.1815
OHS, Oxford Hip Score; Post-op, post-operation; Pre-op, pre-operatio
* Parameter estimates not significantly different from 0 at the 95% confidcompared to 0.147 for the combined model and adjusted R2 of
.748 versus 0.714 (Fig. 4). We found that the mapping models
nderestimated the utilities for the mild health states, whereas
hey overestimated those for themore severe health states. Fur-
hermore, the predicted utility gains from the full model dif-
ered from the observed utility gains obtained from the EQ-5D
ata (Fig. 5). The number of patients reporting utility gains be-
ween 0.3 and 0.7 was higher for the predictions from the full
odel than for the observed data, whereas the predicted num-
ers of patients above or below these boundaries were lower
han observed.
ucts used in the EQ-5D based on the confirmatory
comfort Factor loading
? 0.77
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ork (including housework)? 0.41
0.71
0.72
ctivity
blic transport because of your hip (whichever you 0.49
0.72
hip became severe (with or without a stick)? 0.51
0.69
0.40
ork (including housework)? 0.62
0.65
are
over) because of your hip? 0.76
blic transport because of your hip (whichever you 0.56
? 0.67
0.77
lity
0.45
0.88
pression
0.91
full mapping models.
Combined model OHS item Full model
0.0266 4 0.020
0.0333 12 0.049
* Squared terms
0.0169 7 sq 0.018
0.0281 11 sq 0.017
0.0347 Interactions
0.0287 1  7 0.023
* 1  8 0.006
* 1  12 0.036
0.0303 2  5 0.011
0.0386 6  10 0.007
0.0301 11  12 0.020
1.2602 Intercept 0.956nstr
n/dis
r hip
your
to st
g, or s
al w
ht?
ual a
g pu
your
al w
self-c
lf (all
g pu
ights
mobi
ty/ded the
n.
ence level.
e ma
889V A L U E I N H E A L T H 1 4 ( 2 0 1 1 ) 8 8 4 – 8 9 1Discussion
Our analysis of patients’ self-reported health on the OHS and
EQ-5D in a sample of National Health Service patients undergoing
hip surgery shows clear differences in the underlying constructs of
these two instruments. The exploratory PCA analysis suggests
that at least three distinct constructs, relating to pain, mobility,
and usual activity, can be used to summarize the data. The con-
firmatory PCA shows that the 12 items of the OHS relate to four of
the five dimensions of the EQ-5D, the exception being anxiety/
depression. The correlations between the OHS and EQ-5D index
(0.54 for pre-op, 0.58 for post-op) were slightly lower than the cor-
relations found in other studies. Ostendorf et al. [13] found a cor-
relation of 0.64 pre-op, whereas Dawson et al. [14] found correla-
tions of 0.67 for pre-operation and 0.77 for post-op data.
Fig. 2 – Predictive performance of the threFig. 3 – Predictive performance of the three maSimilar to other studies [12,15,16], we found that the mapping
models underestimated the utilities for the mild health states,
whereas they overestimated those for the more severe health
states. The two mapping models based on the combined data re-
sulted in the best predicted performance. This was expected to be
the case because the amount of data on which these models were
estimated was almost two times that of the other models. All four
models, however, perform poorly in using OHS data to predict
utilities of patients with severe states (utility0.3), as indicated by
MAE values larger than 0.14 for these values. As almost half the
patients before surgery fall into this category, this is a major lim-
itation. Because of the large MAE values indicating a minimum
prediction error of 10% of the entire utility scale, none of themod-
els could be recommended as an acceptable basis for calculating
utilities from the OHS responses for use in cost-utility analyses.
pping models on the pre-operation data.pping models on the post-operation data.
890 V A L U E I N H E A L T H 1 4 ( 2 0 1 1 ) 8 8 4 – 8 9 1Further, finding amappingmodel that results in an acceptably low
MAE is unlikely because of differences in the underlying con-
structs of the OHS and EQ-5D, such as the absence of anxiety/
depression on the OHS. These same differences also preclude the
use of indirectmapping approaches whenmapping OHS to EQ-5D.
The OHS items are multidimensional such that the same as-
pect of health status is picked up by different items. Therefore, the
OHS items more often show responsiveness to change than the
items of the EQ-5D. Moreover, because the OHS items have five
response categories, the potential for respondents to indicate an
improvement is higher. For each item of the OHS, 75% to 90% of
respondents indicate an improvement after surgery, whereas 10%
to 20% indicate no change. For the EQ-5D items, only 30% to 50%
Fig. 4 – Predictive performance of the combined main
Fig. 5 – Distribution of utility gains due to hip replacement s
the full mapping model.indicate an improvement, whereas 40% to 60% indicate no change.
However, after aggregating over items using the Paretian Classifi-
cation of Health Change approach [17] (in the Paretian Classifica-
tion of Health Change approach, an improvement in health status
is defined as an improvement in at least one dimension of health
with no deterioration in any of the other dimensions of health),
the proportion of respondents indicating an improvement on the
EQ-5D increased to 82% (with 5% of respondents indicating no
change on the aggregate level).
A key difference between the instruments is that the EQ-5D
separates out the changes in health over separate dimensions,
whereas the OHS combines information on several dimensions in
a number of items. Also, in the OHS, a mixture of response cate-
cts and full mapping models on the combined data.
ry: observed gains from EQ-5D versus predicted gains fromeffeurge
891V A L U E I N H E A L T H 1 4 ( 2 0 1 1 ) 8 8 4 – 8 9 1gories is used. Some of the response categories are similar to those
of the EQ-5D (i.e., they range fromno problems to impossible to do)
and thus describe levels of severity. Other items in the OHS have
response categories based on frequency or quantity (e.g., ranging
from never to all the time). Such items are not present in the
EQ-5D; hence, improvements in these attributes as measured by
OHSmay not be reflected by a corresponding change in the EQ-5D.
Implications
The response categories used in the EQ-5D have implications for
the way patients can describe their health. The response for the
most extreme level of problemswithmobility is “confined to bed.”
Although such a definition might be useful to reveal the state of
health for some types of patient, changes in those less severely ill
cannot be adequately reflected. In effect, hip patients only have
the choice between some and no problems with mobility. None of
the respondents report themselves as confined to bed. and, as a
result, only small improvements in mobility could be detected.
This problem may be resolved by the new version of the EQ-5D
(EQ-5D-5L [18]), which has five response categories and has re-
placed confined to bed with extreme problems with mobility.
Some items on the OHS relate tomore than one construct. This
results in interitem correlations hampering the creation of a par-
simonious value set (i.e., interaction effectswill be important). The
summary score for the OHS is calculated simply by adding the
responses for each item. This means that the numerical labels of
the response categories are assumed to have intrinsic numerical
valueswith interval scale properties (implying that the items have
equal weight and that the distances between the levels are equal).
Furthermore, the different types of response categories are treated
equally. From past valuation research, it is clear that these as-
sumptions do not hold [3]. Therefore, the numerical values repre-
sented by the summary scores have limited meaning. For quality
assessment of services, this limits the use of the summary scores
on theOHS to comparisons of performance over time and between
providers, but does not allow assessment of the absolute impact.
Conclusions
Differences between the OHS and the EQ-5D do not undermine the
merits of either instrumentwhenused for their ownpurposes. Our
results suggest, however, that because of the conceptual differ-
ences between these instruments, it is not possible to produce a
viablemappingmodel for estimating utilities for the OHS based on
OLS regression.
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